Objective: To study the clinical profile of patients with spinal dysraphisms and the outcome of surgical interventions in these patients.
INTRODUCTION
The term spinal dysraphism refers to a group of congenital anomalies of the spine in which the midline structures fail to fuse. They are commonly known as neural tube defects (NTDs). Incidence of NTD in India varies from 0.3 to 14 per 1000 live births and varies in different population. 1 Myelomeningocele is a single most common congenital malformation that affects the entire central nervous system. Various factors are attributed as causa tive agents, such as hyperthermia, medication of valproic acid, hypervitaminosis A, deficiency of folic acid and vitamin B12 during periconceptional period and genetic factors. 2 Early recognition of these entities is important, because neurologic function may be preserved only by early (prophylactic) and appropriate surgical intervention.
The present aims to study the clinical profile of different types of spinal dysraphisms and the outcome of surgical intervention.
MeThODOlOgy
A total of 39 patients with spinal dysraphism were stu died in setting of tertiary hospital in the Department of Neuro surgery at Vijayanagar Institute of Medical Sciences, Ballari, Karnataka during the period of June 2012 to January 2015. All patients with spinal dysraphism were included in the study. Among the selected patients the clinical profile, radiological profile and the surgical inter ventions were undertaken and the outcome were noted. After initial clinical assessment, magnetic resonance imaging (MRI) scan was done in all the patients to assess the type, position, and extent of the lesion. In cases of myelomeningocele without cord tethering, anatomical pair was carried out using standard surgical technique. 3 In cases associated with hydrocephalus ventriculoperi toneal shunting was done. In cases of lipomeningocele, anatomical repair with excision of lipoma was done. In diastematomyelia cases antomical repair with laminec tomy with detethering of cord was done. In case of dermal sinus antomical repair with excision of tract was done. All the patients were followed up at least up to 3 months postoperatively for presence of complications and neuro logical deficits. Appropriate descriptive statistics were used to analyze the findings and to draw the inferences. The study was given ethical approval by Ethical Review Committee of Vijayanagar Institute of Medical Sciences. All ethical requirements including confidenti ality of identity, responses and informed consent were stringently ensured throughout the project.
ReSUlTS
In the present study, a little over half of the patients were infants, four patients presented early in the neonatal period but, however, nearly 40% of patients presented late during the age group of 1 to 5 years and above. The median age of 6 months ranging from 12 days to 7 years ( Table 1) .
Majority of the cases were diagnosed to have myelo meningocele (82.1%) and other conditions of spinal dysraphism included lipomyelomeningocele (2 cases), diastematomyelia (2 cases), meningocele (2 cases) and dermal sinus (1 case). Lumbosacral region (79.5%) was the commonest location of the spinal dysraphism conditions followed by thoracolumbar (15.4%) and cervical region (5.1%). The mean size of the leison was 27.89 cm 2 . In four cases hypotonia and paraparesis were the presenting symptoms and nearly half of the patients had CSF leak (46.2%) and one third of the patients had associated hydrocephalus (33.3%) ( Table 2 ). All cases underwent operative procedure, anatomical repair using standard techniques. In patients associated with hydrocephalus, simultaneous ventriculoperitoneal shunt was done. In patients with associated lipoma, care ful exploration and exicion of the lipoma was done. In patients with tethered cord syndrome, diastematomyelia, anatomical repair with laminectomy with detethering of spinal cord was done using standard.
Postoperatively, all the patients were followed for upto 3 months where in CSF leak (10.3%), wound infec tion (10.3%) and paraparesis (10.3%) were the common postoperative complications in our study. Mortality was witnessed in two patients, wherein one patient died due to aspiration pneumonia and other patient died due to ventriculitis (Table 3) .
DISCUSSION

Spinal Dysraphism
Congenital malformations of the spinal cord are collec tively termed spinal dysraphisms. These conditions are usually diagnosed at birth or in early infancy, but some may be discovered in older children or adults. In the current study median age of presentation was 6 months, ranging from 12 days to 7 years which was comparatively more other study conducted in Pakisthan 4 where in the mean age of presentation of myelomeningocele was 4 weeks. This may due poor health seeking behavior in the developing countries like ours. Spinal cord development occurs through the three con secutive periods of gastrulation (weeks 2-3), primary neu rulation (weeks 3-4), and secondary neurulation (weeks 5-6). Spinal cord malformations derive from defects in these early embryonic stages, and are collectively called spinal dysraphisms. Spinal dysraphisms are categorized into open spinal dysraphisms (OSD) and closed spinal dysraphisms (CSD).
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Open Spinal Dysraphisms
In OSDs, the nervous tissue is exposed to the environment through a congenital bony defect. Conversely, CSDs are covered by skin (i.e. there is no exposed neural tissue), although they are belied by cutaneous birthmarks in as many as 50% of cases. 6 
Myelomeningocele
Myelomeningocele represents 98.8% of all OSDs. 5 In mye lomeningocele, the placode protrudes together with the meninges through a bony defect in the midline of the back, therefore, being exposed to the environment. Because of expansion of the underlying subarachnoid space, the surface of the placode is elevated above the skin surface. This distinguishes myelomeningoceles from the far less common myelocele, or myeloschisis, in which the placode is flush with the cutaneous surface. 7 Embryologically, both myelomeningoceles and myeloceles result from faulty primary neurulation with persistence of a portion of non neurulated placode. 8 The vast majority of OSDs involve the lumbosacral spine, and the placode is terminal. In the present study, majority of the spinal dysraphism cases were myelomeningocele (82%) and the common location was lumbosacral region (79%) (Figs 1 and 2 and Table 2 ).
Closed Spinal Dysraphisms
Closed spinal dysraphisms are characterized by a skin covered mass belying the underlying malformation. Lipomyelomeningoceles are characterized by a midline subcutaneous fatty mass right above the intergluteal crease, usually extending asymmetrically into one but tock. 9 Because the mass is clinically evident at birth, the diagnosis usually is obtained before neurological deterioration ensues. Infants who are not treated before 6 months of age usually develop hypostenia and hypo trophy of muscles of both lower limbs, gait disturbances, urinary incontinence, and paresthesias. These clinical features progress over time if the child is left untreated. 7 Embryologically, spinal lipomas are abnormalities of primary neurulation. They are traditionally believed to result from focal premature disjunction of the cutaneous ectoderm from the neuroectoderm, allowing mesenchyme to access the interior of the neural tube, where it will be induced to form fat by contacting the ependymal lining.
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lipomyelomeningocele Lipomyelomeningocele is one of the more common forms of occult spinal dysraphism. The term is a misnomer, because it suggests herniation of neural elements through a spina bifida defect into a meningeal sac, which is not the case. In fact, the lipomatous tissue inserts into the conus, and it is the fat that herniates through the bony defect dorsally to attach to a subcutaneous mass. The surgical indications for lipomyelomeningocele have changed over the past 20 years. Although some school of thought have questioned the value of prophylactic surgery, 11 but modern school of thought have favored it strongly. 12 In the present study, there were two cases of lipoma where the surgery was done by untethering the spinal cord, removing the lipomatous tissue as much as possible, and reconstruct the dura to avoid leakage of CSF (Fig. 3) .
JOSS
Diastematomyelia
Diastematomyelia refers to a congenital splitting of the spinal cord. The term is used to describe the split, not the bony spike that often accompanies the abnormality. Clinically, it presents as tethered cord syndrome. 13 Embryologically, prospective notochordal cells are derived from the Hensen's node, and stream in equal numbers from both sides of the node past the primitive pit to migrate between the ectoderm and the endoderm in the midline. Midline integration is the process by which the two paired notochordal anlagen fuse in the midline to form a single notochordal process. 14 The most frequent form of failed midline integration of the notochord is diastematomyelia. 7 
Meningocele
The classic posterior meningocele results from herniation of a CSF-filled sac lined by dura and arachnoid through a posterior bony spina bifida. It is commonly lumbar or sacral in location, but thoracic and even cervical menin goceles may be found. In general, spinal meningoceles are less common than is usually believed (2.4% of all CSDs). 15 Their embryogenetic origin is unknown, but they might result from ballooning of the meninges through a posterior spina bifida due to the relentless effect of CSF pulsations. 7 In the present study, we came across two cases of meningocele in which one of the case presented with ruptured meningocele (Fig. 6 ).
Dermal Sinus
The dermal sinus is an epitheliumlined fistula that extends inward from the skin surface and can connect with the CNS and its meningeal coating. 15 The sinus termi nates in the subcutaneous tissue, bone, dura, subarachnoid space, filum terminale, or within and intradural dermoid cyst or neuroglial mass within the spinal cord itself. They occur at all levels within in the spine but are most com monly seen in the lower lumbosacral area, where they are frequently confused with simple pilonidal sinuses. Embryologically, dermal sinus tracts are traditionally believed to result from focal incomplete disjunction of the neuroectoderm from the cutaneous ectoderm. 7 Conge nital dermal sinus is a significant lesion because it enables skin flora to enter the spinal fuid pathways, resulting in repeated bouts of meningitis and can also cause spinal cord tethering. 3 In the present study, only one case of dermal sinus was noted in a 7 years old female child who presented with dimple in lumbosacral region and weakness of the lower limbs (Fig. 7) . In cases of dermal sinus usually on clinical examination, a midline dimple or pinpoint ostium is found, often in association with hairy nevus, capillary hemangioma, or hyperpigmented patches. Although the cutaneous abnormality usually is evident at birth, some patients are not referred to medical attention until they develop complications, such as local infection or meningitis and abscesses that may result from bacteria invading the CNS along the dermal sinus tract.
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DIAgNOSIS
In developing countries like India where there is lack of prenatal diagnostic facilities of such conditions most of the cases get diagnosed only after birth. Though diagnosis is mainly made clinically, a preoperative MRI investi gation should be performed whenever possible, in order to obtain:
• Anatomic characterization of the various components of the malformation, i.e. the relationships between the placode and nerve roots
• Presurgical evaluation of the entity and morphology of the malformation sequence and • Identification of rare cases with associated cord splitting. 7 Although the MRI picture in patients with spinal cord malformations may appear complicated but a rational approach focusing on a correlation among clinical, embryological, and neuroradiological data greatly facilitates the diagnosis. Neurosurgeons should work in close association with neuroradiologist and other specialists involved in the management of spina bifida patients in order to improve the management and surgical outcome of the cases.
MANAgeMeNT
Early the diagnosis and early surgical intervention will help in restoring and preserving the neurologic function. In our present study, only few patients (10 cases) were diagnosed early during their neonatal period and appro priate surgical intervention was carried out (Fig. 8) . How ever, in the remaining cases the age of presentation was late. In the present study, the death occurred in two cases due aspiration pneumonia in one case and ventriculitis in another case. Other common complications were CSF leak, skin necrosis and wound infections which were compa rable to other study conducting in Pakistan. 4 A surgical procedure of in utero closure of the myelomeningocele is being tried at several medical centers with the main objec tive of decreasing the incidence of hydrocephalus and hindbrain abnormalities found these patients. In resource limited and developing country like India, one has to concentrate on primary prevention of these neural tube defects, as one of the factors for occurrence of this nural tube defects is the maternal nutritional status which is lacking in folic acid. Centre for Disease Control and Prevention in 1991, advised that women with a his tory of an affected pregnancy should take 4 mg of folic acid daily. 16 
CONClUSION
Among the spinal dysraphisms, myelomeningocele is the most common birth defect involving the spine. Man agement of patients with spinal dysraphisms should be individualized involving multidisciplinary compre hensive approach with judicious investigations and their interpretation which should be followed by timely selective surgical intervention by trained hands which will facilitate the recovery and preserve the neurologic function in majority of them.
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